
Simulation of the Preamplifier for NCC Pad Sensors
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PAMP8_20K. Model with the gain of 20 KOhm
PAMP-20K0 model of 071204.

Fig. 1: 

Fig. 2: Large signal response





Fig. 3: 



PAMP8_40K. Model with the gain of 40 KOhm
File pamp_wf40kv0rsimple.asc

Fig. 4: 

Fig. 5: 



Fig. 6: Noise is slightly less than for PAMP-20K0.



PAMP8_40K model for manufactured PCB
File pamp_40k_car_shaper

Fig. 7: 
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Vamp

.tran 0 1us 0 1ns
;.step temp 15 100 20

;noise V(adc) Idet dec 100 {FSTART} {FSTOP}
;.MEASURE NOISE noise_out INTEG V(onoise)

.PARAM FSTART=100k FSTOP=3meg

;.PARAM R3 .5k

;op

;.ac oct 5 1m 100m
;.step temp -55 125 10

;.step PARAM R3 300 1500 200
;.step param vc1 2 5 0.2

.param vc1=5.param Vch 5

.param Cpad=60pF Cbias=10nF Rbias=1meg

.param padL=0.4 sumL=0.4

.param  Tcb=50ns

.param Rs=1580

;.step PARAM R4 500K 1500K 500K

Current pulse Exp(0 3uA 0 5ns 1ns 20ns) 
correspond to 48fC or 1MIP traversing 7-layers tower.

CUSP correction

Very sensitive

Defines the gain

Fig. 8: 
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Fig. 9: Input noise [0:3MHz] = 11.5 nA
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PAMP8_4K first version
File pamp_4k.asc

Fig. 10: 

Fig. 11: 





PAMP8_4K. Model with gain 4 Kohm.
File pamp_4k.asc

Fig. 12: 

Fig. 13: 



Fig. 14: The input noise in frequency range 0-3MHz is 14.1 nA (RMS = 53.2uV, gain @1MHz = 
3.77KOhm). The RMS noise in frequency range 0-10MHz = 169uV  - 3 times higher. 



PAMP8_4K model for manufactured PCB
File pamp_4k_car_shaper.asc

Fig. 15: 

Fig. 16: Note the amplitude at ADC is about 3 times less than at BufOut, but the noise analysis shows 
the same gain of 3.74KOhm.
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.tran 0 1us 0 1ns
;.step temp 15 100 20

;noise V(adc) Idet dec 100 {FSTART} {FSTOP}
;.MEASURE NOISE noise_out INTEG V(onoise)

.PARAM FSTART=100k FSTOP=3meg

;.PARAM R3 .5k

;op

;.ac oct 5 1m 100m
;.step temp -55 125 10

;.step PARAM R3 300 1500 200
;.step param vc1 2 5 0.2

.param vc1=5.param Vch 5

.param Cpad=60pF Cbias=10nF Rbias=1meg

.param padL=0.4 sumL=0.4

.param  Tcb=50ns

.param Rs=1580

;.step PARAM R4 500K 1500K 500K

Current pulse Exp(0 3uA 0 5ns 1ns 20ns) 
correspond to 48fC or 1MIP traversing 7-layers tower.
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The gain for noise analysis is calculated wrongly for LT6600-2.5. The amplitude at the output of the 
LT6600 is about 3 times smaller than at BufOut but it shows the same gain of 3.6KOhm as for BufOut. 
If I make the pulse longer then both amplitudes are equal, but that happens after 300ns.

Fig. 17:  Input noise = [0:3MHz]=19nA.

Fig. 18: Noise at the BufOut. Input noise [0:3MHz] = 14 nA, [0:10MHz] = 48 nA. RMS noise  
[0:10MHz] = 180uV.
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Fig. 19: Long input pulse. Note that amplitude at BufOut is 3 time higher than for the short pulses.  
That means that all my previous values of the gain were not correct.
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